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A... START 

S01 OUTPUT CONTROL SIGNAL SO THAT OBJECTIVE LENS (42) MOVES TO 01 
S02... SET POSITION WITH FOCUSED POSITION AS STANDARD 
S03... OUTPUT CONTROL SIGNAL SO AS TO OUTPUT DISTANCE MEASURING 
LASER BEAM 

S04... MEMORIZE ASTIGMATIC SIGNAL VALUE AS STANDARD VALUE 
S05... OUTPUT CONTROL SIGNAL TO STAGE (2) TO MOVE 
S06... IS END SECTION REACHED? 

S07... OUTPUT CONTROL SIGNAL SO AS TO START EXTENSION/CONTRACTION 
OF ACTUATOR (43) 

S06... START TO RECORD EXTENSION/CONTRACTION AMOUNT OF ACTUATOR 
(43) 

S09... IS END SECTION REACHED? 

S10... OUTPUT CONTROL SIGNAL SO AS TO FIX EXTENSION/CONTRACTION 

AMOUNT OF ACTUATOR (43) 
S11 ... END RECORDING OF EXTENSION/CONTRACTION AMOUNT OF ACTUATOR 

(43) 

S12 OUTPUT CONTROL SIGNAL TO STAGE (2) TO STOP MOVING 
S13... CALCULATE HELD POSITION OF ACTUATOR (43) 
B END 



(57) Abstract: Displacement of a laser beam concentration point is reduced as much as possible, and simultaneously, laser pro- 
cessing is efficiently performed. A laser processing method has displacement acquiring steps (S07-S11). In the steps, a distance 
measuring laser beam for measuring the displacement of a surface (SI) of an object (S) to be processed is collected by a lens and 
irradiated to the object (S), and the displacement of a surface along a planned cutting line is acquired while the beam reflected by a 
main surface in correspondence to the irradiation is being detected (45). While the distance between an objective lens (42) for pro- 
cessing and the surface (SI) is being adjusted based on the displacement acquired in the displacement acquiring steps, the objective 
lens (42) for processing and the object (S) to be processed are relatively moved along the main surface to form a reformed region 
along the planned cutting line (P). 
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fthmm-tZo 05 urn, mmz&ftm5mi&m)<D4&mwtiikmm*&& 

fohntcmiwr ^Ai^tz3^^xM^mn^^^42^mw\^'M : 7^c <D—m 
i i 

[0050] 05 (a) (D^fyy^b, ffim<Dmffi?k ^>y°V>^yi-°4>h^t) tei, ^ 

&wmzLtt^-rzmft'V3bz>k^z.tbtiz> 0 ^x\ 05(A) (^-r^^ufgT 

1 

ttofcltfeot, 05(B) ^-T^©t: 0 -^(7)^fb^^^ 0 /- c ^^r^^ 

[0051] JiiSOl^PJ-C, #PXffl^l/^X42^i»^^MVC (^M^ti^-TS 

1 

ft-f fiil»m«Mi-5r^^5 0 ^r<D-{^06 (A) -06 (B) &#fl&U£ri5£> 
ifcl^So 06(A)tt, «^S^45(01#,BSO(D4^fiJfM^(±i^^tm-r 

2 

SrT0o/c^^-eiOXffi*f#lW^X42^|ff^^^^c <D— m^^-T^U 

1 

[0052] 06 (A) <D?y7frh, Bf^WPS- ^ (M&tf, #f-^°y^*V^b^^tL) 
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[0054] $iJfPS©7(7)W-ifmMy#P^701^U-W^--K44^^-LT?|iJEgffi^--if 

^L2^j±sM-r^i5^$iJW^i±s^-r^(^^so3) 0 rcD$ijw-^-©ai^^ 

J^CTW— 1f>VX— K44ttiiJEgffi^— -fytL2&mMu tH\HMM^)S<DmmSl 

xRm^ntcRm^^mu5(D4^miiLm^m^^i-^ 0 rog^os 

CTm^^n^f^^^^f|3704^«Mra705^W^l^tt6 o 
[0055] I)fe^lf^704ttr©tlt*3ltS^^lK^ftil^l¥fiiLTft#t5 ( 

1 1 

"r—^n&mu Mj:mn^>x42mnT.mm^s(DtyWT^7£94>c (DmM 

i 

l 

[0056] J^WC, X^~i?&W}ftmU702fabXy"~i?21(Z.ttL,X, JPXM^U>-X42^ 
04(B) ^^^PPFcD^f^^l&«J;5»JWf^W^X5c r<D$lJ^f 
W^^CT^-^2f^IJlL^PXffl^^X42^^^F^f^^lt)^|flM 

X6o 
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[0057] Mmmw:7(Di$im s nwrM705i-±, s^^s^m^nsfi-^^v-c, *px 

S06) o ^»J8ff§|3705tt, ^PXM^W^X42^S^px^f^SCD^^^L#^)^ 
felt, MU^ff ^^uTV>6KW^^b<^5J:5^> 0J#^#SrW^*r 

ff^W^-t-5(^^S07) 0 ^(7)$iJ^jf^-<Z?(±l^^CTT^^-^43« 

#PX^^S<D^ffiSl<D^&^CT#^LT, Mi[5l^f^M£^Ufdfi^ft 
5i5^(JPXffl^l/^X42^PX^^S(D^ffiSl(DSggf^— ^^5J;5^) 

o 

[0058] Sffi§PW^§P705{i, ^3tgP45*^ffl^$ix5fs-^{-S<5V>T, #PXffl*H£»l^X 
42^S^px^^ScDffi^^^b^^o/cd^if'5^^¥lJifr-rS (^^XS09) 0 $M 
^IJif^705tt^PXffi^^^X42^px^^S^ra{C^L^>o^^^lJ»f 

^43tt#«^#JhT5o TP?-^*- ^$IJ^703^T^^— ^43^ 

*oiE^n-T-r5(^^sn) 0 > ? #wj#p^702«, ijnj:mM^> 

2 

»£f«T5£5^»lH* ^(±l7Ji-5(^^XS12) 0 ^<£>^ ^fi^^706 
^M$^TV^6T^^-^^-^43(D#^S(Drt, fE^M-Tb/c0#^^^0f^H# 
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[0059] (ABIIt) §l#MV^T^PXffll/— If^LlSiOTJjggfflW— if3feL2^ltbT 
[0060] 04 (A) —04(C) irlWl«^03cDII-IIif®^-r08 (A) —08 (C) ^#it^^ 

hmn-f^o wi, mM&mM ^-tz>tc$> \m6 (a) -06(0 \^^xnmm^-r 

1 

u^x42t(Dmm^Jim^fdn^<xo^n^th^ 0 ^x\ Biw&w^h 

3. 6X10 = 36MmO{ie^^tb5r^^5 0 

[0061] T?^^—?43nm4(c)xmfe£nfcWumxm7££nx&v, tmumn^ 
>x42mj)n\±W-(MT.m%)M\u.n) \^iu^nx\^ a H4 covins (a) w 
mKm^m^m\m^m^-^%i.mmm^m^-^^2tmM^n^ 0 *px 
mn^>-^42$m^^WH<DXfaK&W}'rz>j:?KxT— ^^mwi-r^mn 

[0062] ®mm^— f i ^L2^V^^^/^2a^^o^XttSW^^MS<Slt^tL6^ 

1 

tW»fC#S 0 feT, S^45(01#KJ(7)4^f'JfiB^tB*X^t±iX5^ 
ft^^fe^fe^^cM«^^^#<^ofc^^^PXffl^l/^X42^if^ 
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^~?4Z(DWTfmnm*:mife-rz) 0 ^wxim^ Ei4(A)~i2i4(c)£#ffx&^ 

mG(Dmmm^xn±mm&±tftu m±m§n^mom>hr??-^—?m 
mmo3Km^H^n^mm\m^xr^^~^mmmo3mmm^T 

1 

[0063] Bl8(B)^-r^^^j5^PXffl^W^X42^g|8(A) ^^R]HO^fB]^# 

m-iSt, S8(C)^XJ;5i-*PXffl^^^X42«§]ifi^^^^C ©«t 

1 

gLi^So *PXffl^I/^X42^px^^S^^^^fig^ig5i, BI8(A) 

^#ffx^^^pjufccD^«^(7)^ig^^59 N s^45 (mi0M) (D4^-§mmm 

m*^^^0iX5^£gffli/-if^L2^SM^©^S^/>7'K^o tot, g 

)tgp45 <D4^fij{i^wm^^^aii-5^*^^fe^fefetLfcisffi 

i 

T &f£g IdfcSfc © iXT ( El 8 (C) \ZM ^ "TS^IS fc&o Xh (D tVX) , ti$&X 
Xfflxt#)l/>-X42^g|8(C) (D{ig^3J;5^Xr— v^S^KjU ^O^D 

2 

UH^^MVC (DiPX«^6(^X^JRX^^X) 0 

2 

[0064] ^ x^t^-?, u\mmn^^42i)^m^y-0(D— m^^-rziiLW 

XS^^V^Tt^0^b^^^^m^K«igfflT5'^T^5 o *nxffl*f 
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[0066] $ij^^70^x— ^ltl$lJ^^702^^^^^2^^LT^PXi^$^fcHtX#^5 
£5«JWf ^rffiTJXS (^7^S21) 0 ^ftfiJMf ^ffl^^CX^-vX 

^pxs£^£ttx#x6 0 

[0067] $IJ«7CD^— rtfm$lJ»701/$\ I/— if ^Kl3^>PfUX^PXffl «L1 
[0068] ^IJ#P^©7^^— ^$IJ#P§P702^S^— ^2^xtLT*PXffl^^W^X42^S|l]8 

m^<D^^m.^x^~^2\^m^m^-r^> 0 
[0069] nmunKDmmmmo^n., ^^s^&ffi^nsft-^-^vx, *px 

ffl^W^X42^^px^#jS©^(^b^^o^^^5^^W»f-rS (*^xx 
S24) 0 ^»Jirlft705{X ^PXffl^f%W^X42^^pX^f^S(D^^^L^^ 

MUX, ^J£ffl^~lFftL2<^ft,£teff£{&^^ 

^m^X5»m^f^t±i^-r5o T^^-^0J#g^7O3«T^^— ^43^ 

^W^Ji-5(^^S25) 0 ^(D$iJWf^©tfi^aSCXT^X^-^43teTO 
iE$&£*Lfc#flg;B: (|l»G) ^oX^PXffi^^>X42£f*^-f 3 (^5/XS26 
)o tot, ^RX^#lS(D^ffiSl(D^i^J^CfcfiL*^QScK^R^^^^6( 
H8(B)#KJ o 

[0070] SOTIf^705[i, S^45d^W^$tL6ff #fcK<5l ^X, ^PXfflx^l/^X 
42^^px^^S(DfM^^U^^o/c^^ if 5d^¥lJifXS (*^XXS27) 0 S» 
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, r^^—^mm^703nr^^—^43\zM^xwm^w±\^x^wvtmt 

fax- ^43tt#«&Srf|CJh-f So *f ~^MJ«R702fX ^PXffl*f^l^X4 
2^^^^cicDMAI^X<Z) ; &X fcHU#j5>3^ *f — ?2\Z.ttLX&Wl$: 

2 

^fEit^fc^cD^LT^^TV^T^ ^x— ^43<Z)#*t*^5p*&#[^Wb 

, r(DX:^iii^5J;5^T^-aX— ^43(DfEtJ$i*^@^i-5(^f 7^S30) o 

[0071] _h^Lfc2p{lXf^I>^PXX@tt, #PX^#^S<^TcDi^®rt^5MVC — C 

i 

n In 

[0072] ft, ^^W^TttB^«MigcR^-|^^-rsm^^oV^Tf^0^Lfc^, B£Mi 
i^^I^«x5J:5^bTt «fcv \ r©I^|:oi >T01O (A)^OTIO (B) £• 
04 (A) -04 (C) WJfcUT#fl8Ufi2Skifcl^5 0 04 (A) —04 (C) Xfe, *PX 
ffl^W^X42^S^^^^|i^^cDt 0 VM*g^**^b-r*PX*j-«S(D* 
SSlc7)^{££5tf#L7c 0 r.r.-C, 04(A) ^V^r, *PXift$^fc^f — ^2£r_L 

#£X\ ^eom-a-cD^^iDiMf ^*«IX-rtu3\ ^px^^scD^^^w-^ 
ft^ft^&teS^s-^-e^So ^(DTO^pxffl^-if^Li^miiJ£gffli/ 

— 1f3feL2S:flg|tUfc^^"7 l — ^2S:^lft$^:S^, 010(A) ^x#cfi^3o X 
^JPX^-^ScDrt^^MXMW-if^Ll^ioTQScW^N 

1 

tlZtm^ 79<f- ax— ^43(D#*IS^fE®X^«^PX^^S(Z)^®Sl<Z)^ 

a) -08 (o ^mvf^bmmvtc(Dtmm\^ mMKtvxmmv±r^ ax 
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[0073] Z<D£5\zMJLtt&toS<D&msi<D&ifc&tfmiJj:&bu-- if*PX^TX.»\ «tt) 

[0074] *il^lT1i^Si#Xglc:fc(t5^T^ ^(D^Kjjg^^pxxm^^ttS 

3l<I^^X6o rcDit^d, ^iSl#X@^*DV^T^®SlCO^fi^#-rSf-^ 
U^JISK^— ©^MWPH)^pxx@j!i33V^Tr^a3i--^43S:8BS&-t"S*9->' 

®^*5^5^-v ; 2(D#Kj3tit^300m/ / s, f-^y^jl^^O. 2msi;-f So # 

%.fc, MT.T.m^n^lJUT.m^&h^^(DX\ #PX38sp£<£T£*£-5££35& 
[0075] *HJfe^fl8T?tt, mm^y^> / ^r^XT^^^43(DWmM^l3UJlM^i 

^s<DmmsKDmm^M^-r^(Dti,xm^u ^o&#u-c#$t*^^v-t 

T^^-^43^#li$^^^nXffl^I/VX42^®Sli:(DrB E 1Pfi^Mb 
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[oo76] ^fc, MT.mM^>^42tMT.nM^stmm^^M)Vxti\}iimM^> 

[oo77] ^fc, iiux.mM^^42^m^m\^wvf^mxmm^m9^(D-^ 

[0078] ^^^^>-^^oT^K^^SbT^^5rt^-ei:5(D^\ E£SffjI« 

[0079] ^^©v- f^nx^&c&uv— if^cx^e^itb^, y i yt(DMyt&<D-? 
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ffj|E^PX^#|(D^fficD^f4^a'J^-r6fc^(D^-^l — If^fufEW^Xi? 

mt<Dmm^m^^b, Mmu>xtmm\)T.ttik^b&Mm^m-y^xm 
nm^m^x, mm^m^y^Kr^xmm^Km^^-r^\iT.^T 

[2] Mfe^«#^:yXX1X tfflBW-^X^HfrlE^X^f^^tr^-Wjg^-etfflB 

\<^M~<Dmmxmm^mzy^xmMmz&m^t£&b, mmm-^mmm 

[3] ffrfs^fi^#^5/7°«, 

fijfEmXcDU-^cDil^^ 

^i^XfciliJ^iOTfftS^^ 
U fufBW>X^MfE*PX^«£!fulBX tufE^ 
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[4] fufE^P X^r^yXfX 

^l/^X^pX^M3m^#^^^ 
jtulEl^XtfuiB^PX^^ 
^^*5V>Tfuia^KIH«^JF^-r5^-JPX^^^Xt, 

iHjpx^^*^{*#ufc^B^?^b, mmmm^mmmi.m^^yy°K 

^XiBfrfB^B^cD^PiSfMb^^^, ffjfBU^Xiffjffi^px^-^ir^B^-^t- 
#ltl^^TBfj|B^K^^^-T50X^X^5/Xi:, 

^r-r 5, ft^iii^fflgco^-if^px^fe 
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[8] ^— (Dl/-if^^PX^^»rt§|3^^7 I fi^^^i±-C^ltL, fufS^PX*^ 

^cD^ir^^^fn v oTiufE;DPX^^ 

tuSEHlcol/— 1f^^t^ffj|E^PX^^#j(D^ffi(D^'fiSri!j^-t-5fci6cD||XcD 
l/-1f^^HUfa^PX^#)(-f^itT^7 , fcT5^^X^, 

i/-if^px^g 0 
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